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ABSTRACT 

PURPOSE: To execute annealing to be conducted when a transistor is formed 
on an Si substrate without irregularity in electric characteristics, with 
small energy in a short time by irradiating the substrate with a pulse 
laser light wavelength-converted from a pulselike laser light from a YAG 
laser including a Q switch. 

CONSTITUTION: An Si substrate 2 is so irradiated with a laser light 6 of 
fourth harmonic wave of a YAG laser generated by a repetition frequency of 
several tens kHz by a Q switch while being scanned by a polygon mirror 7. 
Since the light 6 is output in a single mode, only a micro region to be 
formed with a transistor is annealed. Since the region to be formed with 
one transistor is covered by one pulse laser light, electric 
characteristics after annealing are not irregular. Further, since a part 
except the transistor region is not almost irradiated, entire energy of the 
laser light may be small, and the annealing time may be short. 



(19)0*04*1*/? (J P) (12)£i Hf3$tFp^£i$$ (A) (lDttffFtUBlHR*^ 

#^¥6-45272 

(43)&MB ¥^6 ¥(1994) 2 ^188 



(51) Int. CI. 5 






F I 








H01L 21/268 


Z 8617- 


-4M 










21/336 














29/784 














HOIS 3/00 


B 8934- 


-4M 












9056- 


-4M 


H01L 


29/78 
* 


311 Y 






#g@*P4- 193716 




(71>a«A 


000005108 


















(22) mms 


¥fi£4¥(1992) 7 E21B 
















(72)* 




f«ir B ArffXawI4026#Sfi 


t^jS^th B 








(72)* 


mm 


3£tttJJSr B lim4ViSWT4026#flfi 










(72)* 


mm 


^^igr B 5t m^^PJ4026#fl6 


tt^^tt B 








(74) ft 


IA 


#ffi± /J\ll| MS 





(54) [3S9i©«fM u—*?7=.-)imw 



(57) [Sft|] 

T28££*lfcY AG U— !f©l4 &m&T'&Z V— fit 




( 2 ) 

1 

[#ww#©i&is] 

[f»5fcJKl] QX-f y^&iZtSY AG U— tf#* >E> ©/"Ul/ 

x-;ugg„ 

[f»#JB2] IM^Hl £*<^T. — tfc©5"J:3>a*5fiE 
SRK:«*e©h7>S>;***»fiJE;!^S*£fc, ttrtB 
/^PX U— tf3t© 1 /i;UX#T, flftffi h 7 >^X^© 1 

Bo 10 

iB/t;wi/- tfjte© i a;ux#t. WEThUi? 
x© i ai»-fc:**n*aHR©tMB h 5 >5?*^**»ffl 

u— - tf rx-ji^fi. 

[0 0 0 1] 

0, y'JaVA^&Sl (.EATS iSIi^ 

) l:h7>yX^ (— «(CTFTtD#«tl-5o ) * 20 

[0 0 0 2] 

sua, ^sens i \zm&\^xm^<D&mm.* : &<-?z> 

[0003] cioarou— — x* 30 
tf^», TJUrfW *>U— tf (£tT, Arl/- 

[0 0 0 4] I*vVl'-D ! $lH5«^i 
— tf3t3«««lOia*tl*&«>. 1 $8©HB#rc»* 

&mm:BfgS©g&#£7x-;U-t?#S,, L-jfcU — «fr» 

[0 0 0 5] A r U— !fSffl«r»*»dtt. ffi^ffi*! <& 
TCWtif. ) -e^s-r-sfca6, /UXk- tfftCit 40 

£iS5**fc*K:, U— tf3te£U>x*T'h£&X#-.y hg 
Ki&oT. S i S1SfCfigW^-&-5^^a&ofe. -^©fc 

S i3S«£S#JBIt3n**K:UT^fc. 
[0 0 0 6] 

h'-A^v^-fif KJ; 0 . If — AoaiflMM&SiS— ft 

lt. n)\s7.mz\s— vyt-tflm&Yzwjs.Q't^mzmtt 50 



$#$§¥6 -4 5 2 7 2 
2 

[0 0 0 7] A r U—1f U— tf3t£ U >X*& 

feu— y , 3t©x^.;^*+^}-KJRS-a-'5fcje>. u— tfft 

tt. **H-Me*©*K>«ttfc&s. ^©i^m, s iS 
13 . I+yYl/- if©«^fCit^Tfina<^t;:g^l$ 

[0 0 0 8] *3HH©B«ltt, Silfifch5>y^ 
«5oA»f, a>o^&^x*j|^TffiR$rafcfr3 

[0 0 0 9] 

[wsfcflBfe-rsfc*©*®] ±Biwa*»ft-r*fc«) 

SfcdflSS* S tffc t> ©Tab -5. 
[0 0 10] — tScOS i*«fca«cfflOh7>3? 

x^£jgfiE£-a--&<§-&f::«, mmn)i>7, v— tfft© 1 /1 
(c^WLfcfe©-ea&-5<, 

[0 0 11] £Ac, — tfc©S i »«£«*«© h 5 >S? 

/i^x^t, iME^HJ**©i*j#fc**na*sc© 

[0 0 12] 

[f£ffl] YAGU- 1f*»6©U— ■yjtfejfeftXlft-r* 
t, iSg^3 5 5 nm©|g3iiSI!i£, ab&^tefcSift 2 
6 6 nm©»4KWi6&E©*tt3fcS*£T*<&. Lfz 
iflsX, A r U— tf©»^K:Jt^T, 

S i fcfcff -5 »iR**W£W:3fi <&•£>£:«>. 7——)V9& 
WKL&mtel'— !f>lfi©£x*;i^£«13ll#IKItt, ArP 
-+f ©*§-&.£ 0 fc*J>&< 

[0 0 13] U*»t>. !f©«d£tt»& 

; &— ab-s^tt. ->>y;u ; t— KICifit^fl&fc^E— Ktc 

-y^KJ; o/i^xtRc^^tf^rsfc*. U— tf3t© 1 
;ux#ts i ^«f©h7>> ! x^ ie»s»j«*-a-* 
«/h«cas»©**»««-* £ £*«T?*S. 

[0 0 14] Sfc. i>>^JP ; E-h\ $>ZWt, z/>y 
Jl/^— HfCifi^fi^- K©U— tfJtSrv'U > KU 



( 3 ) 

3 

or, T^-jmmiz^uu-^fyto^x.^ju^. io 

[0 0 16] Sft, h^>^X^ 11B#£^J&£i±£g& 
[0 0 17] Sfc, — Si«S-ftMh7>y 

7--;PfflaJCi&Sttl*IH3^ffi*«t0*<a5 2:i: 
[0 0 18] 

[0 0 19] 0U1 #18910— *JfiW©U— ifT— — 

a^wtcit&os is«2, 2' 

[0 0 2 0] S^^^l^tlfc^gg 1 (D^\Z\±T-—)Vt& 30 

»iBL*3&«*+ kHz Ty>m- H"WlR*M*<0 
If 3tSr5S*"rSiR^3!fi if 5 ^ S if * 6 ffim 0 Hi 
£*U U-if3fc6tt3 7-8T±#KfiltU X*^> 

38 9 Kit*, S iS«2CD^Bf3BB*tSn 

5. U-if3t6tt**U?a:^SSi^V^fc«)> SiS 

[0 0 2 1 ] S i*«2±TU— 1f3t©RBl**ftSffi« 40 
tt> ^Hn>^73H«k0» 19 1 T*BJ2 OcD^r^tc 



#PS¥6 - 4 5 2 7 2 
4 

[0022] *9K, mftytizMisTMmmoim^^ 
[0023] u-if3te**s ia«2±"t?Ha»* 

[0 0 2 4] S i*«2<0±ffiKH , T«/h©jltLaiT?*S 

X^CD&Bf^iSbT^o 0 2THS iS«2(Dt3« 
+ *fCfi[«"rS^#!y h 2 0 tC/i;l-XU-if3^\ ^9 

[0 0 2 5] £fc> S iSfi2tf:»LT> !/— if3fc** 
iSfi2^912 0O^t:^ftLTl^o ^uT, S 
if3fc*X**>3i*3jfc«>f;:* 2RU^>5 5— -CX 

[0026] £fc> m i c^^nTi^ic, u— tfjt 
o/i, at/3 0/zgsowt:^„ c^ifin s 

1 *«2 KJgfifcSl** h7>yX^(DM^g^^ 
^ClitC^fjC^it^fc^T^O, Z.CD&M* lflcoh^ 

[0 0 2 7] C<0»^©U— 1f3tO^*tjS6*ia3* 

«©iy»j^a?fjt*^*nT^€>o h^vs^x^jgrics* 

2 2 5 0/i, flE 1 0 u S«©*/h&*;£»T 

«100m, *SE3 0 0 mCDtv^£cD— ^cDMPgcD 
«tfiiLt^l, 0 Lfci^T, U— 1fJtfia»««2 3 
tt— t3©h9>^X^«J5S&««2 2 5 

[0 0 2 8] *fc, HI ^tt^^tlTt^lr^t, U— If 

7t6^s ia«[2Kflgi**-frsmtw^u>Hu*;n^> 



( 4 ) 

5 

) 0^2 0 %-ro#-.y Nt5i. 03 

fcSLfcfcK, U— «f3tflilt««2 4tt«3 0 0 m. IK 
3 0 u<D&Jjmzm^MVi£UZ>. cni:iD. U— tf 
3ttBa»**2 4tth7>S?X^3flS*tr«KS:0, £ 

«e>, auk u— tf%jHW»W2 

»<&<^. -toil**, CCDi&tS, U— tf^SrS l£ 

[0 0 2 9] i4H Iz-tfT^-J^ilOffflV^ 

1f©*S»tt, Iz-flKT-abSYAGOOy K18, 
Mlt^lla, llbR^'f^D-l'7i'55-12 
tT?L^a!K:#|J5!E*nT^*. ^HSg+Cte. AO (* 

myt^m qx-t v^i 3#jfA£nT£;o, ititrj; 

Sit. *«fi<fl:»ASftfci;>*-JH 

4t±o s^swe-F-rfss-r*. 

1>->X1 5 a£jI9, 2t 
SStLT, KTiOPO, 1 6 !:AWt5utT, 
*2JMHfc*«58£-rs. S^S^xV^t-HT^S 
d«^2iSiljSfc->>^;L' ; E-HTfe-5o Sg2ig 

SBKlit^ U>Xl 5bl:iO, BaB,0,^ll 7>f 
fC*^$n, *nfcJ:0, ^«tc#*n-5&*266n 

-5. Jfl4iiSIIigti^>Xl 5 c jftJKL it 

tr u— 6 ii ltk^jcu— y 5 on«KUto m^n 

[0 0 3 0] ffi. YAGU— »f©m4JiSaaSEOiftS«2 
6 6nm-C&£K JR^«fC"g-*n*. 05tC^l>^cS i 



#i?6 - 4 5 2 7 2 
6 

S i fc*#T*SM5l«Rtt, A r *f OJBlRiftfi 5 1 
4.5nm KfcttSM^l&J; 0 & 2 tfrg«i6^fc«e>. 

<Tgftf. U— 9%6«tbT. YAGI/-t*©g 
3flSSBifc£:fl§l/>Tt><fc^. ^©Jg-g-. ftfitt3 5 5 nm 
T&D, 0 5A^^5J;5i:. S iCfcrTSBftiK^gc 
« A r U-lfOS'&i 0 fc 1 ffigK iS < , 

- if3fc©x*;i^tt 1 ttfgflEil>fc< TWtt. 
[0 0 3 1] £t±, *$&K&«fcJ:nB:, 7— — JHc&S 
fci'— tf3te©£x*ji^tt, SiS*^iBl:i/-if3es 
«a**a-a-*«'&oiii9i oxetT-pSftr. ^nc^o. 7 
x-;Uffl«B*M*> 1W>&<)5;5. 

[0032] ^etrsrc, a r v— tf&m^zm&iztt 

!f3fc©S i fc»-r*8RJR«»c*»lttfA»6 2 

^sai^s. s&Ki«ra»s2«r8*d>fc<-r*£ 

[0 0 3 3] Sfc, 

, 7 ——ji'f&mmzni&mttte.tfttz-zjfrts.^. 

[0 0 3 4] 

[*«©«&*] — 3©h5>5?x^«»»«*n*«* 

tt, lfB©AJkXU— tf}rc#A*— £*l<5;fc«>. 7X- 

* omi&EM iz v—*$yt ms.ii hEWte-z n& ^ * . 
*fc> 7x-;pffl«©«riwt>«M8£na. 

mm. 

[02] 7=.-)mw<D®.wm. 
[S3] u— *fyt<Dm$tm<Dmwm. 
im4] mn-ytu— tf©«KH. 

[05] S i <D3t©JR!(fttS:^Tf 57. 

l-^§3. 2, 2' -S ilfi, 3-^h3>^7. 

S-&lWtV— If, 6-U— tfjt, 7- 
7pU=f>55— . 8-37-. 9-jg. 10-l/-if7 
x-;USB. 



( 5 ) 



1^6 - 4 5 2 7 2 




[0 2] 
0 2 




E) 3 




14] 



[05] 



@ 5 




( 6 ) 



$# ffl¥-6 - 4 5 2 7 2 



